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ABSTRACT 

The extent to which children of two age levels use 
visual or name cedes in recognizing similarities and differences 
between short words was studied. Subjects were presented with a word 
for .5^ 1.0, or 1.5 seconds, followed immediately by a second word, 
and were instructed to press a key indicating whether or not the two 
words had the same name, ford pairs were of three types: physical 
identity (same word, same case) , same name (different case) , or 
different. Older subjects responded more quickly overall and all 
subjects seemed to rely heavily on visual information at all time 
intervals. It was suggested that reading experience may influence 
visual information processing as age increases. (Author) 
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Short Tern Fetectlon and Recognition of Words by 

I 

Children Aged Swen and Ten 
David A. Wlcklund and Leonard Katz 
University of Connecticut 

It has been suggested that in the rapid recognition of letter stimuli Ss 
make a transformation from a visual to a name code within a very brief period 
after presentation of the first stimulus, i.e., the use of visual information 
to wake a match between tuo linguistic stimuli becomes less efficient over time 
(SperUng. 1963* Posner, et al, 1969). t^hile it is clear that such transformations 
take place very rapidly, the conditions under which the use of visual information 
loses its efficiency are more equivocal (Posner. 1967) . The processes or strate- 
gics that adults use in recognition tasks vary depending on the nature of the 
stimuli and other requirements of the task (Sternberg. 1969; Boise, 1969. see 
Posner, 1969), and little is known about the development ^f such processing. The 
present experiment was designed to study recognition processes for word stimuli 
as a function of exposure time and age of S. The object was to find whether the 
same principles hold for slightly more complex stimuli such as three letter words 
and whether children with differing amounts of reading experience handle the 
task differently. 

Method 

Subjects. Eighteen students frco the Green Acres Elementary School (North 
Haven, Connecticut) summer recreation program served as Ss in this experiment. 
The nine Older Ss were aged 10-11 and the nine Younger Ss were aged 7-8. There 
were approximately equal numbers of males and females in each group. 
^ stimuli and Procedure . The stimuli were eight three-letter words (e.g.. 

"bet "run") which were grouped into four pairs. Pour sets of words were 
constructed, each series using different pairs of words, m each set there were 



sixteen test trials, each consisting of a successive presentation of tt^o words. 
There were three types of trials*. (1) physical identity, P, in ^Aich the two 
words were spelled the same and appeared in the aaae case (lower or upper case): 
(2) same name, II, in which the words were spelled the same but differed in case; 
and (3) different. D. in which the words differed in spelling. Half the D words 
differed in case also. In each set there were four dtaamy trials which were not 
analyzed followed by a random sequence of four P, four N, four Dl (same case), 
and four D2 (different case) stimuli. 

There were three exposure times. The first stimulus member on each trial 
was observed by S for .5 sec, 1.0 sec, or 1.5 sec. prior to the onset of the 
second stimulus. The dependent variable was S*s reaction time in making a "same" 
or different • response to the second stimulus. Stimulus list #1 was used as a 
practice list for all Ss, and each S was presented the list t^^ice, once at 0.5 
sec. and once at 1.5 sec. Each S was then presentee* with the same remaining 
stimulus sets, one set at each of the exposure times. The order of sets and 
assignmenf. of sets to exposure tiroes were counterjbalanced. At the end of the 
session Ss were given the reading section of the ^iide Range Achievement Test 
and his reading grade level was estimated. The groups proved to be quite homo- 
geneous and reading level correlated almost perfectly with age. For the younger 
Ss the range of reading grade-level scores was 1.6-7.5 with a median of 2.7 while 
for the older Ss the range was 5.0-1C.5 with a median of 5»7. 

Stimuli were presented by me*ins of a Stowe memory drum. Following the 
appropriate exposure of the first stimulus word, the raising of the shutter to 
expose the second word initiated a Hunter Modex 1520 electronic counter/ timer. 
S was encouraged to respond as rapidly as possible f ollw?ing exposure of the 
second stimulus by pre^^iSlng one of two telegraph keys designated as "same" or 
''different". S was told to respond "same" whenever the two words had the same 
name. The "same" key was operated by i*s dominant hand. Response latencies 



were recorded by E and the timer reset automatically vhen the memory dnim 
shutter fell. 

Results 

The data were scored by computing the median reaction time for individual 
Ss for each experimental condition (Katz and Wlcklund, 1971a). Table 1 presents 
the mean reaction times so computed across Ss for P» N, and D stimulus pairs 
at each age level and exposure time. Since Dl and D2 times did not differ they 
were combined for each S^. A three-way analysis of variance with a between £ 
factor of Age and wbthin i factors of Exposure Time and Type of Pair was applied 
to the median latency data. There were significant main effects for Age (F « 
4.5., df - 1,16, £. <.05) and Type of Pair (F - 7.15. df » 2,32, £ < .OA). The 
Exposure Time factor did not reach an acceptable level of significence (F » 
1.96, df - 2,32) nor did any of . the interactions. 

The Age effect is accounted for by the fact that the older Ss respond more 
rapidly overall than younger Ss, As can be seen in Figure 1, Ss respond more 
rapidly to Physical Identity pairs than Same llame or Different pairs (p <.05, 
Duncan's New Multiple Range Test, Edwards, 1960) while the latter two do not 
differ. 

Contrary to the findings of Posner, et al. (1969), particularly since this 

is a 'mixed' list condition (i.e., 1 may not anticipate the case of the second 

stimulus) , with the present stimuli there does not appear to be a decrease in 

the utilization of visual Information as exposure times increase. If the 

difference between Name and Physical Identity times may be viewed as reflecting 

the degree of use of visual information then, if anything, the present data show 

an Increase in such responding. TThlle the difference is not reliable at .5 and 

1 sec, sign tests show the physical match to be significantly faster than the 

o name match at 1.5 sec. (p < .015). These data are consistent with those of 
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Exp. where the same stimuli used in the present study were presented 

to adult Ss and the Name minus Physical Identity differences remained relatively 

constant across time intervals (.4 to 1.2 sec). 

Discussion 

The mere rapid responding of the older children was anticipated on the 
basis of other findings (Hohle» 1967; Katz and Wicklund, 1961h). The 
maintenance and even increase of the difference between Physical Identity and 
Same Name matches across increasing time intervals suggests that with stimuli 
more complex than single letters Sjs may uae different 8traf;egles for holding 
the information necessary for correct recognition. On thft other hand, the 
Substantial Identity - Name difference may be a developmental effecu. Although 
the Age by Type of Pair interaction was not significant, inspection of the data 
Suggests that most of the difference is contributed by the younger Ss. Increased 
experience with such tasks as reading may Influence th'3 ways in which people 
process visual information, at least of a linguistic type. Young children may 
hold on to the purely physical Information much longer than older children and 
adults who have had more opportunity and necessity for making transformations to 
name codes. The obvious need is for a systematic e^cploratlon of strategy changes 
in vleual Information processing as a function of the linguistic complexity of 
the stimulus and further elaboration of the developmental aspects of such changes. 
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Table X 

Heaa reaction times in msec for all experimental conditions. 



Exposure Time 
in msec 


P 




D 


Average 








500 


1326 


1449 


1432 


1403 


Toung 


1000 






1378 


1332 


(N-9) 


1500 


1154 


1347 


1359 


1287 


Average 


1243 


1390 


1390 


1341 

— 1 ■ ■ — 




500 


1064 


1085 


1169 


1 1106 


Old 


1000 


995 


1035 


1061 


1 1030 


(N-9) 


1500 


1028 


1127 


1116 


< 

i 1090 

1 

_| 


Average 


1029 


1082 


1115 


j 1075 



I 
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Figure 1 

Mean reaction times In raaec. for all Ss for Physical Identity (P) , Same Name (N) 
and Different (D) responses. 
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Tae Processing of Visual Information ar'd Its 
r^elation to Response Morte 

Of interest here is the tirie oC effective transformation from a visual 
code to a phonemic code when ^ is exposed to short vords . Posner et al. 
(1S69), usinp letters, have found that subjects operate t^holly on the basis 
of a phonemic code (or soiae auditor> -linguistic process) after has observed 
a 8lni:le letter for 2 seconds. The present experiment »ra8 designed to study 
the transformation as a function of (1) vord exposure time, and (2) response 
mode 4 either manual or vocal. It '.'aa hypothesized that (a) Ss would utilize 
visual information more in the brief exposures than in the lonj^er exposures, 
and (b) Ss wculd utilize visual information nore in the nantjal response mode 
than in the vocal response mode, because the latter la a more natural linguis- 
tic system. That i8» phonemic information should be utilized more readily 
in vocal responding. 

Method 

The stimuli vTere eight three- letter words (e.j?., *'bet'\ "run') w!iich 
were grouped into four pairs. Pour sets of words vere constructed, each 
aeries using a different pair of words. In each set> there vere D-renty 
trials each consisting of a successive presentation of t»»o vords. There x^ere 
three types of trials: (1) physical identity, P, in ^Jhlch the tt»o words 
were spelled the t.ame and appeared in the sane case (la^er or unper case), 
(2) same name, M, in T^hich the t^ro words "ere spelled the same but differed 
in case, and (3) different, D, in vhlch the fo tjords differed in spelling; 
half the D words differed in case also. T^ere ^^ere five " trials, five P 
crlals and ten D trials in each of the four sets. 

There were tliree exposure times* The first stimulus taentcr of each 
trial was observed by the for .4 sec, .C sec, or 1.2 sec. before the 

er|c 1 0 



Second stimulus onset* reaction tltoa for a 'sane ' or different 

response to the second stimulus ^ras the dependent variable of Interest. 
Set H *res de8l'*nated as a practice set for all Ss (.0 sec. exposure time 
was used). Each £ was then presented with the three remaining sets, one set 
at each of the exposure tines. Order of seta and times vaa counterbalanced 
to give 18 different set -tine-order sequences* one for each of the 18 Ss In 
eadi response mode group. Ss vrere randomly assigned to one of two response 
mode groups, vocal or manual. 

Stimuli were presented on a Scientific Prototype 2~channel Tachlstoscope. 
£ Initiated each trial by pressing the central telegranh key in a three*key 
board. Eight- ten<>ths of a second later* stimulus 1 was presented for the 
appropriate length of time and ^^as follo^'ed by atlnulus 2. After stimulus 
2 onset , £ made the appropriate response - a key press in the manual mode 
(tihere ' same was tl:e key operated by the dominant hand) and a vocal response 
into a microphone (held in the dominant hand) in the vocal mode* Response 
latency was timed by a Hunter Model lS20-Counter/Tlner, stopped directly by 
the keys in the manual mode and stopped by a voice operated relay in the 
vocal mode. The data of most interest were the differences betireen responses 
to n and F stimuli. Sir.ce both of these sttoull required the same response 
(i*e*, same *) in both response nodes* the differences bett-reen the two 
nodallties in the other physical characteristics of the responses were of no 
Importarce . 

Results 

Table 1 presents mean reaction times (averaged over Ss) for 1% 
Dl (same case), and D2 (different case) for each of the three exposure times 
and each response node. The times are in the same rarf^e as those found by 
other investigators uslnp nanual responding. An analysis of variarce with a 
between-S factor of Response I 'ode and tt/o xd.thin-S, factors, Exposure Interval 



and Type of Pair (N, ?, P) waa applied to the data. Th*» data points analyzed 

were the average of the middle two latencies for each S^. (The same analysis 

was applied to the mean of all five latencies for each condition for each £ 

which produced the same outcome.) The analysis bhowed significant main effects 

of Type of Pair (F - 3A.2, df - 1/34, £ < .001) and Exposure Interval (P - 10.1, 

df - 2/60, £ < .001) but no effect of Response Mode (F - 2.21, df ■ 1/34). 

None of the Interactions were significant. 

As can be seen In Figure 1, the Exposure Interval effect Is accounted for 

by the steady Increase In latency as exposure Interval Increases* This Is a 

common finding In this type of study. The type of Pair effect derives from 

the fact that physical matches are consistently faster than name matches, 

which are essentially the same as Different y^lTe, The predicted Interactions 

failed to occur. 

of Exposure Time with Response Tlode and Type of Pair / tlhether £ used a vocal 
or manual response made no difference under any conditions. The failure ot 
the physical match to lose Its advantage at the longer time Intervals was 
unexpected but consistent xiith the findings of Wlcklund and Katz (1970) where 
children were given a similar task with the same stimuli and showed a heavy 
reliance on physical Information at all time Intervals. 
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Table 1. 



Mean responae latencies In msec, for vocal and manual responding 
to Physical Identity (P) » Same Name (H) » and Different (D) pairs 
of words separated by 0.4 sec* 0.8 sec, and 1.2 sec. (N ■ 36) 



Response 
Mode 


Exposure Time of First 
Stimulus In Seconds 


r 


Type of Pair 
N Dl* 






0.4 


452 


511 


502 


484 


Vocal 


0.8 


482 


524 


522 


5U 




1.2 


523 


545 


535 


531 




0.4 


434 


463 


515 


489 


Manual 


0,8 


451 


488 


488 


497 




1.2 


484 


518 


536 


503 



* Dl refers to different word, same case (upper or lower) ; D2 refers to 
different word* different case. 
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Figure 1. Reaction time in msec, as a function of expoeure time of 
first 8tlJBulu8» type of pair (Physical Identity* F» or 
Same Mame, S), and mode of response (Vocal or Manual). 
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